Atypical phenylketonuria with "dihydrobiopterin synthetase" deficiency: absence of phosphate-eliminating enzyme activity demonstrated in liver.
An assay for the phosphate-eliminating enzyme (PEE) activity in liver was developed which required only 5-10 mg tissue. PEE catalyses the elimination of inorganic triphosphate from dihydroneopterin triphosphate, which is the second and irreversible step in the biosynthesis of tetrahydrobiopterin (BH4). In the presence of substrate, magnesium, NADPH, and a sepiapterin reductase fraction from human liver, PEE catalysed the formation of BH4 which was measured by HPLC and electrochemical detection. In adult human liver, a PEE activity of 1.02 +/- 0.134 microU/mg protein (mean +/- 1 SD; n = 5) was observed. In liver needle biopsy material from five patients with defective biopterin biosynthesis, no PEE activity was found (less than 2% and 6% of the control values, respectively). The presence of an endogenous inhibitor was excluded. In a patient who died without definite diagnosis and in a patient with beta-thalassaemia liver PEE activity was increased. Sepiapterin reductase activity was present in all cases. Results indicate that in "dihydrobiopterin synthetase" deficiency, the most frequent of the rare BH4-deficient variants of hyperphenylalaninaemia, the molecular defect consists in a defect of PEE.